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(54) ismo&m tmmw 



(57) (IfciEff) 
[RIB] rJ-r^vF'J^Wm^W 

h U ? X fflOffcftgg U ^ it « * 7- * 7 — fbO^S £ 





So 

[fit** 2] tt«*1B±UIB*«|5i:IE»iltt* t »J«S*t 

M^ELi^L TftfeEL*i£##1-*E 
L* ; f-A f «8c«W:«t^ftT^4< H-owSiW 

[«*«3J MtXB±KM*ttJ:BttHlfc4 ( £A3*i 

fcr * r -r h 'j * x3Ho»*»mcj3v»T, uvea 

«»01I*K«oTattLT«»t<b:h.4EL« 
[fit** 4] ««£iii±(=nXffi£||2»E]Ift*t^A3ti 

*«»«*u s^«*rki:Bi:ELi**tt4E 

[fit** 5] W**l»M»**4<0v»rit*-U*v^ 

T, grIBEDl* J 2-6ttST**)4^i:^^eci:f 4% 

[i»**l 1] »** 1 7!;Sift** 1 0«v»fM>-i: 
33V>T, -o«ELi<!i { ELi^#(07 0-9 0%Oi 

[St**l 2] SS*«1MR*S1 lov»-f*«*-fc 
fc^T, «rfSELSO?*>K , )^ ; ? ELeoBU^filffl 




(2) #PH 2002-141170 

2 

[»** 1 4 ] fit** 1 2 * fcttWJfcS 1 3 UiS^T, 

[fit** 1 5 ] St** 1 7i2§t** 1 4 m»-f#L*-»c 
fc^T, SMVE^l . 2- 1 OVX&ZZt'kftmt 

[fit** l 6 ] fit** l 75Mfit** l 5 0v»fft<»-i: 
[fif**l 7] fit** 1 7iMW*« l 6 0v>W-i: 

[0 0 0 1] 

(»W«5*-r*li#$Wffl ISIBCEL (El 

ectro Luminescence) ff&btlZ> : £&1t'a%!)fr c ? tt&W 
20 K (J3lT*«ELRfcv^) '*r^«*T- (WTELf 

[0 0 0 2] 

[ft*©#i#T] JS^, jMLhUTFTtMtiW 

rfnimtK^x^&o 

10 0 0 3J IOJ:i^7^t'f7'7l' l JWltf)M 

O 

[0 0 0 4] *LX2biZ, IMIfftLTELf 
40 [0 0 0 5] ELffli- *tO«M (K&ffitBtS) fWl* 

ELmtmititcmMtK-ox^ztf, ELmamn, 

[0 0 0 6] itzm~i>. »*±fciE?L&A»/IE?ll& 
50 #j@T*t^v> 0 «*liKitL-C«*ttfe«**K-tf> 
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3 

10 0 0 7] *9J«#Kfcv»Tl*ftfc&*omKttltfe 
^^■COitWLTELitlfi!. icTMU 

[0 0 0 8J -€■ Lt, ±fe«j®T*'i^ELetc->=t<7)S 

14, ELHaOTIM|-e»**it*«*5|Hi«:EL 
[0 0 0 9] ELffm^ELili^ 

8& KB*** TFTtMLtftUEL « ft 

[0 0 10j ±CELIiOJB« ((KB) MtL 

[0 0 11] SfcU, l&7t««<0*7— ffc*B5W-*fc 
tR|x.l^ 0-0 1 2 3 7 7-t£^(C7F£ 

[0 0 12] 

^T^^-fftOTtiiXZEDKO^^A^CSCiiT* 1 
[0 0 13] 

[»B*B*-r*Jfc*0*R] ±IBBB*:B*1-*fc* 
[0 0 14] #3gWK:fcv>T, BBBUfcttiBBffO 

n%x. mfrhWfc<7>wmffK-mmBoELmitef& 

■fho f U« -BBBOELBKBO^BBfi 1 *- 
ELH£®J&-t*o -«BicDELBfc-««B 

co e l >i <o m i^mf h iix wmfi x 

(4, ^BB*i:l*.K£fcKU Cco^ftffiigtCliELJI 
[0 0 15] ?«»it(4, -BBKOELBfcZlttBl 

co e l « £ j&m-r h »kt * ? -r ti^s. c tz t % <o tz 




(3) #132 0 0 2- 1 4 1 1 7 0 

4 

-> ^bb*u-b«b<oe lbxj4, -««boel 

[0 0 16] $<bU, ZillOELi^ffML^ 
T\ BtfB^TBBfh-^BBBfcR'tao oil), 
COii CELi t^«^Sr^ZUKttTB*»l-J3 

[0017] zzxBfc-tz^mmmi.. 1-5 

ff!2:tt*cD;W± L<, oft), ELili, ^BBttU 

[0 0 18] ifc, EL«Sr»Jai-4lfe**f3H-t LT 

*^«|5p*lfiJ±S*4fci«>i::^&< tt-flOELi 
khsbbb-*-**'*--*** PJVftO**) t;g£& 
Lo4**8ffc*« (WTh'JVU-y Ht&Wt^n) £ 
Z>o £4>\ a#W»*»-fflv»rv»4#3|s|- 
14, — m^l&e^JW^-SrSlftl-gE&L.-? hit&faX 

[0 0 19] hfb-fr*t LtliWT^ti: 

(1) T.Tsutsui, C.Adachi, S.Saito, Photochemical 
Processes in OrganizedMolecular Systems, ed. K. Hond 
a, (Elsevier Sci.Pub., Tokyo,1991) p.437. 

(2) M. A. Baldo, D. F. O'Brien, Y.You, A.Shoust ikov, 
S.Sibley, M.E.Thompson, S.R.Forrest, Nature 395 
(1998) p. 151. 

(3) M. A. Baldo, S.Lamansky, P. E. Burr rows, M.E.Tho 
mpson, S.R.Forrest, Appl . Phys. Lett. ,75 (1999) p.4. 

(4) T.Tsutsui, M. -J. Yang, M.Yahiro, K.Nakamura, 
30 T.Watanabe, T. tsuji, Y.Fukuda, T.Wakimoto, S.Mayag 

uchi, Jpn. Appl. Phys., 38 (12B) (1999) LI 502. 

[0 0 2 0] 



E t E t 



40 




E t E t 



tat*, e t itJLi-n,&*&*) 

[0021] ±!W3^?5$i4 > »=ae*yij7c*-c*4 6 

[0 0 2 2] 
50 [5S2] 
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I r 



[0 0 2 3] t tz. ±fB»^(i> < 'J y^At <t>.|>£ 
[0 0 2 4] &*J, h WU-y Yit&fyt LTIi, Zil 

it&®im^z> - 1 «imr'&z>o 

[0 0 2 5] ±ISf V 7*W y Mt^fi, ->>^l^ y h 

[0 0 2 6] J-^tc^-fJiT^miioM^ri: 

\z m c%itwmfr h & *> e l m % m&-t & « « t -e * < , 

[0 0 2 7] SfcU, Wlt%ttmi-£ *)M&2tl2> 1 
[0 0 2 8] &±<0«fc-?t::EL«£® it-* 
[0 0 2 9] 

[»WOlti603g»] *I«!KJ:»K B*ffi<cttft«>E 
LIB «rMt4*ftt:^^T0 1 i3 i una 2 tffli'tR 

w-r*o fc**u ---eii, *4SELit8y*cfts 
i-£<o-eii& < , e Lm<no%-c%zjbM<r>%-*m*\~ife 

[0 0 3 0] 13 1 (A) li, ifilO l±lcy-XfflfB 
l&Eg&l 0 2, y- MMiEi&l!l& 1 o asoTMtai o 

4j^tts;fcfca^*si-i!w&H-e*4. mmui 04 

li, 3iffiSI<0EL)lUi •)^$ttTv>S 0 

91(i, *«-t0>B*»l 0 4K£lt.&«ftOELWOJ|£ 

/£Kw-t* tot*»i, hi (b) caxsi 0 4(/)fi 




(4) 1112 0 0 2 - 1 4 1 1 7 0 

6 

[0 0 3 1] M 1 (B) (Cii^r, BfgSB 1 0 4 KHt, 

BSU0 5ti, H*»UK»tf>ii-CV»*y- h« 
(Gl) , v-xH (SI) j^OTEitCfttttt (V 1 ) 

mmui 0 

ft&tt (Vl-Vy) kV-m (G 1 — G y ) ti, ¥ 

[0032] *^Jfeo^BuiJ^ri±, f- hH 
(Gl) , 7-X» (Sl-Sx) J: OTS%ft&«| 
70 (VI) Sr*i"4BfEfir * 1 1 1 ) t«tW>% 

h*| (G 2) , y-X& (Sl-Sx) ts3.V t WM.i&® 
«(V2) t*-r*B*ff«r 12, V- h& (G 

y) , y-x* (Sl-Sx) ^JrWatfttttt (V 
y) **-T*B*fT* 1 y tJ:^ti:t4. 
[0033] *»wo*toii8tLt*ls 

i:ELl*»«S-44*tti:ov>-CRWt4. 
[0 0 3 4] t-f\ H2 (A) lC7p-r<tTtcB^®2 
0 1 JlKjBL&AB (J fcli, *-A-&7JB) 2 0 2 * 

*F14<6 ? ;S<, IE?LftAI»SO©v>^y *Dv7-> (C 
u-Pc) ^PED0Tt^o^S4-fflv>|,t^> 0 

[0035] >xi-s lEiimmm atzu, 

1) 2 0 3 £t§:tt£o iE?Uft3S#fl-t LTIi, IE?LO*£ 
tt**a*«fje*#-*-4##Ss7 5 >#Oa -NPD, 
2Me — T P D, TPAC, i£(i, Xfafjlitt 
4 TAD LTV^o 
[0 0 3 6] -f- Lt, IE?LftAS 2 0 2, lEJLfel^^ 2 
0 3 «r»*tfc»-C, «*W«r®J«-r4o 
JO [0 0 3 7] Jfil (B) (CJStt-5. 1 lfc-fctf 1 2<T> 
B^tfUf&^S a (10 6 a) £^j£-t*„ ICtli, 

;U5+y V 7 hft* (A 1 qs) i:DCMt»^-t> 

B|J?{i 1 - 6 0 n m (fiPi L<iil0-30n 
m) t1-tl(ffi.v> 0 JS:*B*»1 0 4UiJ»t4fl*«a 
(10 6 a) *JB*L*:«0*ii*BI2 (A) OiWlHl 

[0 0 3 8] tfz, ^l*^a (10 6 a) UBO-S-^H 
40 mfil 3lCJ±%3fcS*JgfiKS-*-f^|B»«a (10 7 
a) £l£lt<2>o 

[0 0 3 9] *C14*?)1 y-3 tT-OB^If^SJ/ 
(10 6 b) £B/&1--?> 0 ^iJ, i-T-li, ^ 

fb^tLT, CBPCI r (p p y) stSf <— feV 

«i, CBPtlr (ppy) 3**IS$*tftSt 
£o iC0t#<0)^lllil-6 0 nm (»4L<I4 10- 
3 0 nm) i1-*Uf&^ 0 
50 [0 0 40] SfeC l y-2<0B^ : ff^^lS^b 
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7 

(10 7b) kLfcHT, ly-lfiiVly^iitff 
^jtic (10 7 c) £?FM£-*£o 
(±, *fe«*«*»«S*4o **** 
f'i^Mti^DPVB L *ffl^fc 0 -0<tfc> Wfe 

EfSI§# (Zn (BOX) 2) fcv>ofc«##fl.«rfflv> 

a. m*fc*m^ o nm (»*l<i±i 

0 - 3 0 nm) tirtliiA^o 
[0 0 4 1 ] ia±^)ELW*»*i-*tH2 (B) 
i-*?fc«iftK*&o tSrfc*>«*ia (10 6 a) <h 
»*»b (10 6 b) tOimiCfMida (10 7 a) 
ri*Klt*>*U b (10 6 b) iMSc (1 

0 6 c) tOBi:f««*b (1 0 7 b) **Rlt<b*iT 

[0 0 4 2 ] *StttO»»*CiJW»T(4, ELi^ 

[0 0 4 3 ] fc/iU «**«*Ci5it*fi:m***fk* 

V^fi&fltt (2,3,7,8, 12, 13, 17, 18-octaethy 
l-21H,23H-porphine plat inum:Pt0EP) S: K-^S-tirfc* 
V y Oft j&l £ o 

[0 0 4 4] SfeU, «jfc«OfeOWR«>±|B3«*JJl 

(4, A 1 q3Ct^;H^7 K (Nile Red) £ K-n/: 
*K BeBq2^TPDi:^7'U> (Rubrene) £ K- 
•/LfctOtflV^ti^o BWl±l-6 0nm 

(jfil<l±10-30nm) <L 1"*U;f &V> 0 
[0 0 4 5] S?>lzafe«3fcfl*:JK****Ck«>prtt 

ffc, X hfnicoDTVB iOftAlq3 UDCM£ K 

- e > wtzm zmm-t & ztizx *}^saLtt &v* 0 

44$, «»KJ:*«3ll6liOiWtt**t-l , *Ll -3 0 nm 
(!ffiL<lilO-20nm) fc-Tifctfftv^ 

[0 0 4 6] ttz, ZtliX%±ttWtLX{*. ffirfMP 
ttftiTftLtztf, tf*)S*77^-UZo\£~l<> (PP 
V) #«J^7x-l/>^ #'J 
* (PVK) #y*-*7*>*. #V7WW/ 



5 

(PF) ^Sr^O^T-Wftifflv^-CfcA^o 

[0 0 4 7] ^'J^77x-U>tf-l/>*(7)Mi:L 
Tli, (2, 5-vT;U3^v-l, 4-"7^^U 

(2->h*i/~5- (2-xf;i,-^7^v) - 
1, 4-7 x.~l>>\£—U» iMEH-PPV^-f J 
(2, 4-7:*— U 

[0 0 4 8 ] U^^x-l^SOttfl-i: LT*i> *° 
'J (2, 5—/7A'3 + y-l l 4-7:n~U>) :R 

0-ppp»^:y ? t^ o 

[0 0 4 9] ^'Jft7x>*OMt LTti, tf'J 
(3-7^^ft7x» :PATS:fflv^:ii*-C 

tf'J (3-^y^ft7x» 1PHT, #U 
(3—>^n^y;uft7x>) : PCHTb^o/: 

f(7)tCt^'J (3-v* 
DA^y/!,-4-^fjl/ft7x>) IPCHMT. *° 
20 »J (3- [4-t^f^7x-^] -2, 2' t£**y 
x» : PT0PT\ #y (3- (4^f^7x^ 

;u) -^**7^>) :POPT-i*4:ffl^^Hr* 

[0 0 5 0] ^'J7^tl/>«^ftiim #U 
(v7K^7^tl/>) : PDAFtffl^^C^^T* 
A#tfHCIi*°'J (i^t^^-^y^^u» : PDO 

[0 0 5 1 ] ^'Jr-fefU^Ottfit LT(*. 
n \£)V7 x. — )VT*i*V> :PPA-iPr, J 
30 ^7x^7x-^7-bf PDPA-nBu, *° 

'j^^v^*7^^^T-tr^l/ ^ I PHPAtv^ofcttfl- 

[0 0 5 2] ttz, Ztlh<DMfr+mA(OmMtLX 

>"t£>, ^nn*H, f- h 7 V ^'>V>> T — V 

v^y, v^n^^r^^. NMP 

+ THF (rh7tKn77>) 

[0 0 5 3] Sfcfc, ±SBLfc*t»UftlxriE?LttAtt 
OSS53^F*tft, PEDOT (poly(3, 4 -ethylene dioxy 
thiophene)) ^ sKyr-UV (PA) ifflv^dtt 

[0 0 5 4] 443, C*t<btt. #f&WOSfe*JBUfflV*& 

[0 0 5 5] tt±<0 J: d fc*»0$bfeH 
50 T\ m^-lfe^ 2 0 5 i3 i ^m^aA® 2 0 6 *^fi£-T 
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3, 4- M; ^IfSfrfc £ 0-* 1 , 2, 4-h 

UT-Z-JHWifls (TAZ) &fc'cOIE?l (*-*) 7*o 

[0056] i fc, m^riA-f 2 o 6 tfm-tzttmt 

LTtt, MgA g, L i Ffc4U*L i (a c a c) 
iU>. Alq3i:7** , J^IiK--/Lfc 

[0 0 5 7] %k±.KX*} y H2 (C) UStiiftEL 

tCioV^TIi, IE?LviAS 2 0 2, jE?Ltt^S 2 0 3 ,% 
ft® (106a-106c) , S^-RSIR 2 0 5, Vf- 
&A12 0 6rt»<bfr-&WitOELR2 0 4 iXWtZlj 

[0 0 5 8] * fc» oTt IE?LftA»f , 

iEdFLift^ii , w.+m&m ts x vm^-mxm 14 m u#» * 

ft£<£-^l4& < , E L»rfctc*&4#J|B|-*fflv»T«l* 

[0 0 5 9] fcJ3, *JIJfcO»ilU*v>-Cli, BXtf 1 
0 4 3 aa<0§l7fe^ (flftR a , SkJtm b , 16*^ 
c) UtTFtrnW* ('FRRRa. ¥«^*£b) 
Lfc*«, TRRttfcfciHRUli, V-*flHHiA#L 

*-c-i4, «^a«fcpf^5o 

[0 0 6 0] fUt, CO«^««**#»*«UIc-i:>l: 

[0 0 6 1] RBLfcJ:3.U»*»<&Bj}'*iai 
frh^U^X. BRF*90«ftRRR<*« R#BK£-*m: 

*o fcii* SMfflK^T(4, KT«*t«i:Sv>Tra 
[0 0 6 2] 

[jtJtti] [rrmi] ^-t*i4, m-&fc±i~nmu 

t> H*»OJBaK»l»t*WftBttOTFT (nff* 
JHTFTWpft*;HTFT) fclSH^'cfisRU 

-BI6tfflv»TRWt4. 

[0 0 6 3] 41\ *Jttt«-e«i3-->* r tto# 7 0 

5 9 1 7 3 7 tf^fct'CftSSJl*/^; V 

3 0 0 t LT»4, &%&tt-rhgM.X-$>)X\mi£.Z)X 




(6) If IS 2 002-141 170 

70 

-f, 535«F«*fflv»-ctAv» 0 i?ts *RRffo&aa. 

ft \z it x. o * ft i m -t i> ~f y x * v ? mm. * m ^ x 
[0 0 6 4] *v»-e, si3o o-tKRHtRRR, Sfb 

4 tz ttttfkRtb&RRft toRR R* ib fig & t» 
1301 *»ft-T4. #f»ffl-C-l4T*!lR3 OltLT 
2««flt*fflv>*jjt, fftSRRRoRBR*fc<i2«£l 
±««3-*fc*R*Jflv»TfcAv». TM3 0 1 o-i 
itLtli, 7"7X7CVDSJfflv\ SiH4, N 

70 Hs, Ra f N20«rR(£* , X fc L.TRRS*i5Rfl:Hi*fcJi 
55SR3 01a£l0-20 0nm (4f 4 L < (4 5 0 - 1 0 
Onm) Bfi£-f£o #RR0gTN±, If 5 0nmOMS 
-ft^R3 0 1 a (MfifcJtS i = 3 2 %, 0=2 7%, 
N=2 4%, H=l 7%) Sr^fiSL^o TAtlR 
3 0 1 <7)-®l t LTI4, 7"7XvCVDft4rIi/\ S 
i H4, aOfNaOSrEJ&strxt LTRRS*L*»ffcHfb 
j£RR 301b*50-200nm (#* KlilOO 
-1 5 Onm) OJJSKSWJBR-r*. **R«T?li, R 
f 100 nm0^tSft^R3 0 1 b (Mfi^JtS i = 

20 3 2%, 0=5 9%, N= 7 %, H=2%) «:Mt 

So 

[0 0 6 5] *v»-C, TW3 0 l±i:iNMl'3 0 2 
- 3 0 6 Srf^fiKi- •&<, #&f£f 3 0 2 - 3 0 6 14, $£3, 

PCVDS, 4/il4y5X-7C VDSf) i:i«IRL 

^oi^sfkftia (u—v-RJift*, ftRaft 
-^^LTiSts. :o#i<*13 o 2-3 o 6<nm 

30 $142 5-8 0 nm (»f L < (4 3 0-6 0 nm) <DW 
$ XW,fct *> o RA R**#Ro*f »{cR«li * v»*», 
»tt<J4Sf!S (v"J3» 4fe(4vU3vr^-^ 
A (SixGei-x (X= 0. 0001-0. 02) ) -g" 
^^fT-^fiK-t^tAv^ ***«-C»4, fyX-7CV 

^ * * tr»jft t #® KS^R± i;««f $ * o 
# B B B Ka*R^Sii7K^t (soot, in#Pfl) *1fo^ 

Rx **RS<b (5 5 or, 4B*R) ^tfVK $<blC^ B B B 

i b * efcR-f -5) 7t * <o u - -»f - r ;wM3l * -3 r Rj| 

40 Ra*R*»RLfc. fLT, i<OR*K3S«R*7* 

3 0 2-3 0 6 *^fiS:i-^ 0 
[0 0 6 6] 4 tz, 3 0 2-3 0 6 iWttiZLfz 

S (**n>i^(4'j >) o h'-i!>y$;ft^ri> 4v^ 0 
[0 0 6 7] 4 7t, u— if-RJMbft-eRSR^ttJR 
SrftRi-<6»-&UI4, /<^^»«a* Jtttif «»*ja<o 
i*'>Tl/- »f-^YAGW— <f~, YV04U-f- 

50 KI4, U— «f-««|*»fe«*SttfcW— <f-**3fc^ 
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3 0 0 H z t U U-f-x^^-fSi 10 0-4 

0 OnO/cm2(ft;Sim-ti2 0 0-3 0 0 mJ/cm 2 ) t "f 4 o 

YAGU- «f-*fflv>4#-frUli-e-0»2S5««[ 
£fflvVN-;WX3IJIg]r£&3 0- 3 0 0 H z t U U— f 
-jM^^-^K* 3 0 0 - 6 0 OmJ/cmKftSftUli 

3 5 0- 5 0 OnU/cnrOfc-f &i:&^<> -eLriHl 0 0 

- 1 0 0 O^nu 09 x. If 4 0 0 /x mt^m~^±LtzU 10 

0%t LTffxIf J:v». 

[0 0 6 8] *V»-<?, ¥&#lf 3 0 2 - 3 0 6 ££^y 

- h46»R3 0 7 o ^~ h«friiR3 0 7Ji7* 
7X7CVDS^;liX^7 If 4 0 - 

1 5 0 nmt LTa*«r*tffc*fllT©*i-4, 
^1JT*(±, 7-7X7C VD£K<fc 1 1 0 nmO!¥£-e& 
ffcSffciifSfR (SfiSUtS i=3 2%, 0=5 9%, N = 
7%, H=2%) "CffML^o y^Hft«itli« 20 

*6«iR*JM^fci"±«R»iti: LTffiv>Tt^K 

[0 0 6 9] ifc, »fl3**R*fflv**»£-U(±, 7*7 
XvCVDfetTEOS (Tetraethyl Orthosi I icate) 
£02tim&L, E£ffi:&4 OPa, £«iS«3 0 0- 

4 0 CCt U &Ji]?£ ( 1 3. 5 6MHz) ®2j3?lS0. 
5-0. 8W/cm 2 T-3!i5!:m?-«i'Tiff^i--5>ii:* t T-^i) 0 
£OJ:dULTftsRS*L4»fl^«RI±, f«f 4 0 0 

- 5 0 orogkT--.M-.fc Or- hftlfRJ: LtM 

[0 0 7 0] 03 (A) UitiiC 7"*- h 

RiltR 3 0 7 H:R» 2 0 - 1 0 0 n mOl 1 <7>*mR 
3 0 8 t, Rl? 1 0 0 - 4 0 0 n m<7)§F5 2 Og^R 3 0 

9 1 zmm wzfo^Zo #*s&#9-c-(±, mm 3 0 nmoT 

aNIS*>f)i^»H?)i^3 0 8 t, RJf3 7 0 n m 
«5WR*fc*4*2«0*«R3 0 9i»S«ffiLfc, T 

v\ g^Sr-g-tr^ffl^rt-CX/^y ^ ffc, WR 

«5flfcU6 7-yfb^>^-r> (WFe) ifflv>5iCV 40 

*fetaj-e*±, iSMSOW (MK9 9. 9999%) 




#^2002-141170 

[0 0 7 1 ] 44W0|-eit, « 1 0#^R 308 

^TaN, £2 0&mR3 0 9 £W t Ltztf, #URBjt 
V-fft&Ta, W, T U Mo, A U Cu, 

RKftS<*ft4**flER«rffl^Tfc itz. Ag, 
Pd> C u^<b&&-g-&£ffl^T& ±v>o ^1C0 
(Ta) ITKU »2<0&SR£ 
WRfcl" Rl<0*mR*Rft^-^> (T 

i N) It«L, ^2<0««^WlttSa^t> 
•it\ *l«)*lliftfl:^ , '?A' (TaN) R-e^BK 

^M^m^y9)V (TaN) RtrBfifcU $2 0fl 
R£C uR£-f* Lttiv, 
[0 0 7 2] H3 (B) UTjrf i t K 7 * h ') V 

^97<f -Mv>tUW h^fb^^vxi? 3 10- 
3 1 4 e«L, *RROTERS:»*-rafc*«)Rl «9 

R0 f »2Oxy^>^*fr-c4T-5. *Rtt«-C«iR 1 W 
X'vf^^fttLT, I CP (Inductively Coupled 
Plasma : i»f >^S*)|V' 1 x 

7f^^ffl#XCCF4 fcC lztOztSrfflvs 
ix<0**X»EftJt4- 2 5/2 5/ 1 0 (seem) i: L, 
lPaOE^-C^-f ^m.<r>WM (ti2 5cra) IC 5 0 0 
WCORF (13.56MHz) tA^ALt^XviML 

tx 7 f ^^f^fco ^:ta, KTmtl^* (80 
KOI CPiSvfcK5Yx7f>^i (Model E 

6 4 5 -dicp) tm^tzo &wtm (ttfl-^ 

UtHg-^'fXl 2. 5cmX12. 5cm^Siffl 
v^Tl 5 0WORF (13.56MHz) ^£&AU 3?K6«) 

>y&m~* DWRtxyfvyUI 1 0^«S<7)^ 
»*f--/<-J&Kt-f*. *KOX7f>^ttfOT 

*x y^->^*jigJS(i 2 0 0. 3 9 nm/min, 
T aNKMt^x-yf > S (i 8 0 . 3 2 nm/mi 

^>o ffc, ;fliiox 7 f>^tti;^t, WcOx 

[00 7 31 B3 (B) C^tiTCl'yXh 

frb%2>-?X? 3 10-314 %m$:-*t-fl l zm2<7)J^ y 
f- > r&flrl~%tz.. x7f-v^ffl#^i:CF4i:C 1 a i: 
tffl^, -ett^<0*-^ffi*:Jt^ 3 0/3 0 (sec 
m) tU lPaOE^jT-n^;US<7)^lC5 0 0WOR 
F (13.56MHz) «*SrSALr-/9X-7Sr*tRLT#b3 

v) CU0WWRF (13.56MHz) StltfeAL, *K 

ft* LfcR 2©X7f > ^ft-eiiWray'T a Nit 
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<nWlZtttZ>^vT>yMfeii5 8. 9 7nm/rai 
n, T a Ntl^^^'y^>^S(i6 6. 4 3 nm/ 
mi nT^^o y- h IMRgLhU ?S&£?S-f - t 

^<o. 7 f->^i-^/c^lC(i. 1 0 - 2 0 %SJ£0#J^ 

[0 0 7 4] ±IS^ 1 OXy^>^31-C(i, UvXh 

*«mu^io-r^^M rxmff^?*^u <t o m i 

T--/<-gRcoAffiii 1 5-4 5° <L-ttU;fJ:^ 0 :U 

^m®^^«^^ 1 <0ff*tt<7)WI 3 15-319 (IS 
1 315a-319ai:|2 O^S® 3 15b 

-3 19 b) *1&f8LlrZ>o 3 2 0(iy- hi^^-C* 

, m i o^o^i 315-319 x*mt>tL%^m 

[0 0 7 5] fit, UvX 

#1-*^«*»5c* o (03 (B) ) K— tf > 

Ifftv^o K-7ftO*tt(iK-X*fc 1 x 1 0 13 

-5X1 0 ^atoms/cm 2 1 U iHtiMEE* 6 0-100 
ke VtUff^o *«Jt«-ettK-X**: 1. 5X1 
O^atoms/cm 2 £ U *PiI€EE£ 8 0 k e V <h LT*to 

*ffiwcn± , ;> (p) ifcttflt* (as) Stjbv** 
::rii«j> (p) tfflv^ 0 3 

15-31 9^nM^#4-r^^^7C^^^-t^>^^ 
*t4*), aESE-fr»U*«K^«Wf[«3 2 1-32 
5A«JKJ«**t4o 3 2 1 - 3 2 5 U(i 

1 X 1 0 20 - 1 X 1 0 21 atoms/cm 3 O&JS^BT- nM£ 

[0 0 7 6] *v*t\ B3 (C) i:$tJ;9i:^v^ b 

^ 0 ::ttt, i7f>^ffl^i:cF4tci2t02 
fc*fflvv -e*t-rttO^XSESJtS:2 0/2 0/2 0 
(seem) fcU lPaC0E^r*n^;USomS^5 0 
0WORF (13.56MHz) tAiSALt^XvitR 

2 0WORF (13.56MHz) StlSr&AU HSW^flO 

ee/<>r rxmiE*enftp+^o »2<ox7f>^it 

V>VtKn-th3-v*>y&mtl 2 4. 6 2 nm/mi 
n. TaNW^X7f>^Mli2 0. 6 7 nm/ 
m i nt*0> T a NKtt1-&W03!tRJtl± 6 . 0 5T* 

»2<OX7f>/i:J:*)W^f-^-ftli7 0 9 

0 b - 3 3 4 b irttiZ-tZo — » 1 3 1 5 




(8) #§12 0 0 2 - 1 4 1 1 7 0 

74 

a -3 1 9 a (4, K ^ tfi * > * *t1% « 1 <Oig 
11 3 3 0 a- 3 3 4 a *J|gJS+4o 
[0 0 7 7] S$2<7> K-tf^^l^ffOo K 

-fcf>^i»2<0*«JB3 3 0 b- 3 3 4 b *^*Efe7C 

K-Xftl. 5X10 14 , lift 
0. 5/iA. »0i!tE9 0 k e VCt^Xv K- t: > 

»w«3 40-344 * aes^cist^o 

ft*JK^*M*f«* 3 4 0 - 3 4 4 ^«6ira S tlfc U > 
(P) <7)lftJS(4. 1 X 1 0 17 - 5 X 1 0 18 atoms/cm 3 T* 

T> ^F««»«JK**e< iotv^ too, ti(ar|Siai*oD 
•K-C*&o ffift0HF*t«9«**3 2 1 - 3 2 5 ti 

20 t^ittttTcS^asirastL, rt*«**Mfc«*3 45-3 

4 9ZM&-t& (124 (A) ) o 

[0 0 7 8] &V>t\ [3 4 (B) izm-t* 9C7th'J 
y?77^-ftS:fflK, f&3 Oxyf^/ftltfi 
i CO»3^)X7f >^ftlt-li»l 0&«JI<Dt-- 
/<-ffi*85M(:x7f>^Lt, Jg20*m«£fi& 

^tfrfr&v^Jautt, 114 (B) i:^tJ:^:Vv^ 
h (3 5 0. 3 5 1) ^^^vx^Wno 
[0 0 7 9] ^3<0X7f >^ICi3tt^X7f>^ 
JO ftffrHU X7f>mt LT C htSFekSlK 
-E-K^tLO^SEgJtS: 1 0/5 0 (seem) t LT 
HS0 f l2OX7f^ , «Si:lCPx7f/^ft 
fcJHv^Tfi^o |3 0X7f>^iWTaN 

U*t-t*4^^^->^*SJi> 111- 2nm/minT**) 0 , 
r- b«iIt:Wt^x 7 12. 8nm/m 

in"C&<£> 0 

[0 0 8 0] #HJfc0KM4, 1. 3PaOE*tn>f^ 
!Olgi:5 0 0W<0RF (13.56MHz) WJl irSALt 
7^7 Xv ^4ft 1 1 x 7 f > ^*^ff o /: 0 ££1M (ttt* 
40 Xr-y) UU0WORF (13.56MHz) «**iS:A 

J:*K S 1 <7)iSi 3 4 0 a - 3 4 2 a«^tl^o 

[0081] ±ifi$3<7)X7f mi <om 

li3 5 2 a-3 5 4 a«?n, ^tttK^^^V^ 
3F*M&«« (LDD*«) 3 5 5-3 5 7«?ti 
>S>o ft*. (GOLDW) 3 4 0 *5J:V3 

42(i, |10iSi3 3 0 ai5j;^3 3 2 ati4o 

[0 0 8 2] i fc. ^1 <DmWM 3 3 0 at|2 CO^S 
50 13 3 0 b fcT^*Sitfc«*li, 
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T&m,mZ 5 2 a ti2^S13 5 2 b fcTJBftSftfc 
®gl±, **WUIBI6III»Opf-ir*A'aiTFTwy- 

[0 0 8 3] IB)«K, »lfl!lii3 5 3 atS2<?)| 
11 3 5 3 b fcT*ffM?tL^Sffi(i, &*£6-)l-®3£ffl$?) 
nft**STFT«>y-Htt4»), flWUlS 
3 5 4 at»2 (O^m® 3 5 4 b t X'Ml&Z tttznfc 

(4, t*«Ki*»«P^t*«'aTFToy-nt 

iii, £«bl-Hl<0£mt 3 3 2 a t^2«0^)i3 
3 2b fc-CJ&#S*lfc»B(i, ft^t-M^SC^ 3 >^ 

[0 0 8 4] ^OJ:-9tcLT, ^HOfefllli, *1<0*^ 
S3 5 2 a- 3 5 4 a 1 14 <b (LDD 
flit) 3 5 5-3 5 7 t, $& 1 <T>i£Wm 3 3 0 a H X V 

3 3 2 a (GOLD^it) 3 4 0 £ 

4 2 &|S|R#Uff2j£-r-l> TFT#tiK 

[0 0 8 5] ^icy- hifg*il8l3 2 0*i7f>^l 

i"^> 0 CifOX-yf ^^lli, 3Ly + > y if *{ZC 

HFjifflvs Rl&14^*>J- y^v^ (R I Eft) 
fcfflv^Tfi^o #*ttWTN±> ?--Y 6. 7P 

a, RF^8 0 0W, CHFjM13 5 s c cm 

1£3 4 5-3 4 9 0-SB14BMU «il3 6 0-36 
4tf f #f£ffM;$:ft£o 

[0 0 8 6] ^CV»-C% Uv^h*t)W-7^?S;iiL 
fcf£, ftCl/yX M*<b&&-7*? 3 6 5, 3 6 64: 

iN»flEHUt»IE-**ai (nl) tlii£<7)^I (p 
Si) ^ft-^-r^^feTC^^Sn^tt^^^^S 7 
0-3 7 5 *Mm-tZ (H4 (C) ) o f&2<7>g^f 3 
5 2 b, 3 3 2 b is ZD? 3 5 4 b ^^^TC^ Wtf ^ 

r g \z7tm®ffi& * mart & » 

[0 0 8 7] **jMH-Ctt, TOtttfttt 3 7 0-3 7 5 
(ivM^V (BaHs) im^tz-i *> H-"7ft-C»0W 

& o as i o k- e v ^toas.yf* 2 <o f— tf > ^aic 

tot, ^*tt)ffl«3 7 0- 3 7 5 lcti-E-*t-r*v^&& 

^tt pa*^******^*^***^ x i o 2 "- 

2 X 1 0 2 ' atoms/cm 3 fc44J:^:K-^y»it4 
CltKJ:^, p^^fflTFT^V-^ffiitiS-fct/K 

[0 0 8 8] J£Lh4-CWiat?-€-*L-r*LO**fltJiU^ 




(9) #^2 0 0 2 - 1 4 1 1 7 0 

[0 0 8 9] UWI-*>f.W7X? 3 6 5, 

3 6 6 £|Sfc*LT[a5 (A) 1-^1" <t 9 1 <^1TO 
il3 7 6 «t4. 0«m<64tH3 7 6 t 

L-TIi, ^XTCVDftttliA/N'v^ft^, I? 
$ £ 1 0 0-2 0 0 nmt LTl£m£^tr&^IR"?Bl& 
1-*„ **ft«-C«*. ^X-rCVDftlCiOIWl 5 

tuft* 3 7 6ii»<fcftflai*m-B«e$n4<>wc'S: 
<, ®L<?>m.mz-&trm®mi:%-i8itzimmm&t lt 

[0090] &v»t\ -tn-Piio^aMMu^ini^ttfc 

0 0 gLT--;Ufet LTIi, SfWlppmWT, 
ffiL<!40. lppmttTOif?I^r-4 0 0- 
7 0 01;, ftSWl;J4 5 0 0-5 5 0 "CT-ftx-tf «t < , 
***S0!lT-l4 5 5 0 "C, 4B#|il]WSfc&ST-®14fb5!lS£ 

ft, ifcJi^e-y T*7--A-ft (RTAft) * 

[0091] **«iw-e(i, ±E«ttfb«!atw 

J&<0 'J > *Sts?tWfaffi& (345, 348, 370, 
3 7 2, 3 7 4) iZY-y 9 <) >^?*t, 

JO [0 0 9 2] 47t, 8 lOJIIWfi^ 4llirK» 

1 bv» 0 

[0 0 9 3] *Oflfe, ffittfbi8«*fTo TifcT? K— tf > 

[0 0 9 4] §<b(C, 3 - 1 0 0%O7K^^#tr#H^ 
*-C, 3 0 0-5 5 0t:T-l - 1 2B#W<7)«i®3S?r=jf 

^^^3%o-g-tra«#a^: t t j T-4 i ot;, ib#wco^ 

[0 0 9 5] *Jt, ^tt-fb^Ht LTU-f-T--;!' 
U— Y A G U— <f-^<0 1/— tf-*4rSMti-* - 
50 [0 0 9 6] ^V>T% H15 (B) (C*"t «fc n <DM 
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Wfflmz 7 6±t:*«M«W#ft*?)*i*2«)llll 

mmrnkz 8 o *fm-tz>o ^mmximm i . e M m 

45, 348, 370, 372, 3 7 4 tcjii"4 > 9 

[0 0 9 7] ^2 0®H^#^3 8 0 t LT(i, J£Sf£ 

trfcfctWi: LT(i> KftS^, MftJ£3if, Kft^fbS 
**fflv»4£fcjJ«"C#, 4 LT(±, tf'M 

§ K, *'J7 5 K, 7?n, BCB ('O'/y^y 

[0 0 9 8 1 *nWftX-\L r5X-?CVD^:J:l3f 

*ROBW-fcLT«f*L<ttl--5//m (S^UfcftL 
<li2~4^m) fci-tUf<fcv\, Bfcffcafti£%0l<*. R 

g # i- # 4 ti 4 jtfrtffr tz tb \z e l m=f-<r>'£it 

4;t* f f^ rt f , X7f>mci>'its *MtlS*o|H| 
ffi£#;L4£, ->X7 hxyf yyg^fflv^M^i 

[0 0 9 9] Hi:, ;;tron>M r-*-;KOJKJ?£ 

fStJWJ: •) fciv^>^&l£oa§v>fc<o&ffl^4 

[0 10 0] -e-LT, &3TOIfett**3 4 5, 3 4 8, 3 
70, 372, 3 7 4 t *ft-P*L«Kfi9lC«Sfci-4E«l 
3 8 1- 3 8 8 ZMffc-tZo -eLT, Biff 5 0 nmOT 
iRfc, RIP 5 0 0 nnKO^H (A 1 tT i tO^i 
R) tO»SH*/^-x>yLtffMt4A ! , #,<0^ 

[0101] *v»T, *-«>±t;:»9J3«g|* 80-12 
0 rrnOiP $ T-ff^fiS; U /< ? -- > ^-t* >! t UioTl 
*»K3 8 9 *»flE1-*o (0 5 (B) ) £43, *%tfc 

Hornet L-caMtf >y->A • *x (it 

O) R*»ft*>v**AU2--2 0[%]OHMfcS» (Z 
nO) *«-&-LfciSW*«il*fflv»4 0 

[0 1 0 2] i£, il*«€3 8 9 14, Kl"f>6Ei&3 
8 7 tgLtHatMf.5i tKX.-oXW.lM.mmm7 
F T CO K V 4 > ffli* t fc^**^!* $ *t£ „ 

[0 10 3] #CU, B6Ki£-*-J:5K* 
R (***«-CJiBMfc&**) * 5 0 0 [nm]cDJp£K® 
J&U iS^m€3 8 9 K*tJ6i-4tt*UHP»S:Je*U 
T, fc LT#{ft-f &#3<OSH*ft*fR3 9 0 «r?K 

ffl v>4 £ t -e#^ k r - /<- JKttowS 1 1- & :i **ai 
*4 0 Bpaowtt^+^t&^^^-eftv^aisuiB 

Hi" 4 E L»0#-ffcrt«Btjf4W« t 4 o r L * •? 




(10) 2002-141170 

75 

[0104] &4s, ***wuijv»r«i, »3<7>^ra^ 

S13 9 0 t LTgm;J£3!T-&4R£ffl^-C^4tf f , * 
^CioTIi, -f'J-fU'. tf'JTSK, 7* 'J*, B 
CB (^>V*v^n-7--r>) fcv>ofc#1SMMMI*fli<'» 

[0 10 5] H6-C7pi-.};-jtcEL®3 9 1 £3S 

/0 -fo 

[0 10 6] ii\ il^mS3 8 9±(CPEPOT«r^ 

A£23S*£-tfTjE?L&A1 (H**1*) 
SfcU, S-TAD (^b'DfflTAD) £3g3»£-tf4.r 
t tc <fc i) iE?L^S (H^-ti-T) 
[0 10 7] -C-LT, :CfliXfni<ODTVB i ^ 
e> J: HL^ 

(4, l-4 0nra£Of$-CML> £t>KDTVBi± 
20 Uli, A 1 q3i:DCM4 K-yLfcMf **ItS 

**T*4. i/w, RWI4, l-4 0nmi?)f?T-Mt 

* XMft $ * 4 £ t tfX' & 4 o 
[0 10 8] S<bU, *«Jt<0»Itj5LfcJ:ii:tt<0 

TA 1 CLiZmm^tZo 4fe, iOB#<ORli:ii, 1 - 
5 0 nmt-ftltfl^o J^L_t.t- «t ") E L^iffftZl8.£1X 
4. JUStSUilllltS (MgAgSi) 3 9 2 i3«t 
iO 1>*«BI^S3 9 3 £ff*J&i-4o £<0t#EL)i3 9 IS 
9 2 £ff^c-f 4K5fc£oT®3?S«3 8 9i:Jt 

iu». 4Ja, ♦iisiw-crtEL^oiytMt UMg 

Agtft*fflv>5^ AlLi^SI«<OlStL 
< i± 2 ^(cJli-47c* t T ;u 5 - *j u t frb % z>mA% 

[0 10 9] ifc, «S^ffi3 9 3(i»ffi3 9 2©*ft 

*il*«ft*»-e**. *J«r, lbo*tfl--c<>Av> 0 ifc, 

40 EL1391, iM3 9 2 tt#fK*»»:Si/>©-C, « 

SEM3 9 3 i-efc*^*ttL*v»-ea«ttu»ftu 

^*^ELJSS:«Si-4£t**S*Lv» 0 
[0 110] EL1391 ZJ&l&lrZttftt LX 

?Li£A1, IE?LtfijH)i (Hole transporting layer) , 

(Emitting layer) J: 0 f m : F^)iT*44 4i 
#S^EL)li:i-4^, 3e>KW?-&A»*B:ttfc«K 
tfcli, ^*®m^^i I ti^Xtt4ti^<>*4o £ 
CO J: i izfB.*-&t>-*t\mizm* %mW&ZtiXis <0 . 

so ■zn^-rttnmi&zRi^x'icmfrb^o 



-10- 



19 

[0111] ttz, &m'&&3 9 3T-&ELB3 9 1 * 
#Sifc0!lTN4/<-y > 3>l3 9 4 UT3 00 nm 

[01 12] fcii, E L® 391 <r>mWlt 10-400 
[nm] (*fflWU«4 6 0- 1 5 0[nm]) , Ri«3 9 2 <OH 
£J48 0-2 0 0[nm] (AM8H-I4 1 0 0- 1 5 0 [n /0 
m]) ti-ii-lfAv»o 

[0 113] li LrH6l^1-J:^'fc«a* t ^ft-t 

4» *w»i»+-e«i* h 6 ugrrj: s 

tt/cfcOfcE L^ya-A-i 4.«o 4*, #HJfetaJl-43 

*$J:Oa:e<Z>W«Jb, y-h««S:JB*LTV»4*j-fl--C 

KW ym«£^j£LT^4Ei&#**-e*4A l 

tAv> 0 20 
[0 1 14] i/w, nf-f^JHTFT 5 0 1 RWp^- 
t*>lTFT 5 0 2 Sr*-fSreii@K5 0 6 t, 
7f>7fflTFT 5 0 3. «*W*PfflTFT5 0 4 &r>* 
3^fH5 0 5 t £#-f £®3S?8B5 0 7 £pf|-&«± 

[0 1 15] v»TJi, EL*?0* 

0 3 Cnf f 7^HTFT, mciiSWfflT FT 5 0 4 U 
*ifcW4, #i Lv»-»»Ki-ST* ZtUZWLhK&& 30 

[0 116] fEf&IHI&5 0 6<Onf+^-^ITFT 5 0 

1 Mt*- + **jejs«i*4 oo« y- y&m<7)-wiffif& 

■f&m 1 <r>mW9 3 3 0 a fc£fc4teift8:**fcft«i&3 

4 0 (GOLDit) ky-^WifcttKVOW 

t LT«SB1-* 3 4 5 **LTV>4 0 

pf^7-;HTFT5 0 2 Uli'f- J P^^ffM^lt4 0 

%«i£3 7 0fc4a*3 7 1 Sr^TLTV^o 
[0 1 1 7] ®5S?SB5 0 7<0X-r 7f y^ffiTFT 5 0 40 
3 UI4f-v ^J&SfWU 0 2, h*K*JB«-*-4 
tl^i3 5 3 aklif,f, r-h*BOfl.«K 
JK*S*t4fi»8C^*Mb«*3 5 6 (LDDflW) fcV 

%om)&3 4 8 4r*LTv»4 0 
[0 118] Wm®5 0 7 0*8K««fflTFT 5 0 4C 
4 0 3, V-*«**fc»4Kl"f > 
««t LT«fifrt4*»***ttt«*3 7 4*8*^3 7 
5Sr*UTV^„ ffc, 3>fVt5 0 514, &-<D* 
IgJB 3 3 2 a fc S£- <7)«mi 3 3 2 b£-;fr<7>mffi£: L 50 




«2 0 0 2- 1 4 1 1 7 0 
20 

xmrn-tz 4 ■) n®jas*L-cv»4„ 

[0 119] &4i, **iteiUiJV»TI*, (I* 
m) ±UEL**JB*3*fc&, 

4o ££, X-T ^fflTFTfcitflgjJicfffl 

®fflTFT<4, ***W-CttWLfcffi»***t*** 
(LDD«i£) ^tnnf t^JHTFTt-itt^. 

[0 12 0] fci>\ sMIjfeW-fc^T, TFTCOfEiftm 
EEI4, 1. 2- 1 0 Vt?*«K L<(4, 2. 5- 
5. 5V-C**£„ 

[0 12 1] ifc, ■*a50****»f*LTv>4i:# 
KJ:Oir*«)«*tlTV», EL^i L tf f *f§*t&4iIi3! 

? >/<4mtwx) izit, n.jjz%5i&-t2>tzit>iz^ 

*ffi* f W)»*>-5 4-)(::LT4i< tjl.v> 0 

AfcWKIi, E L SR^ftjtLT t- J: 

[0 12 2] (H2&0U2) X.IZ, @6i:ftELti;a 
LTf6*S*4^ftUov»rBI 7 

[0123) H7 (A) 14, EL^e^'i-^^itihL/; 
*yBt*+±B5SI, H 7 (B) (4HI7 (A) 4: A- A' 
T*W^L^BfSH-Cab4o .ZMXtf. £ fifz 7 0 1 liv- 
XHSEi*S]8, 7 0 2 (4il3S8B, 7 0 3J4r-MHE» 
HifabJo ifc, 7 0 4l4*yN*-W. 7 0 5 I4S£ 1 v 
-Mf, 7 0 614*2 v-;MstT-*lK 
0 5T*HS*vfcl*lfflll4, $ni:^oTV'4o 

[0 12 4] ^45, 7 0 8l4y-Xfl!iES!liai&7 0 15 

try- h«ffi»i@i&7 o 3'»=A***t*flr*s:eaii-& 

y^yj 70 9^"bt*7 1 '^-ii-§- J ^^ 

?m-%-*%W®.Z>o CiT*«4FPC U^®^ 

Jftt^iv^, iOFPCKI4"/'J> bEIMfett (P 
WB) *»WI)#tt€»*i.TV>rt Av»„ *TO»lC43lt4 
«**«*«E^»fr4 < , ftii;FPC 
L < J4 P WB **JR t) ftlt "b itfc^ttR* i>&tri><Db-f 

[0125] >kiz, mwmikiz-o^xm i (b) ^fflv> 
Tift^i-4 0 s«7 i oo±^iz»4S^as7 02, y- 

HffliE»lHlK7 0 3**J&JS;$*LT4iiK B3Kffi7 0 2(i 
m»!£ffifJ«lffl TFT711t-£«0KW> CffttH 
Sil^B*«S7 1 2 **tr*»<0H*KJ: I) j&lfc3*L 
4o y- H8IIESII1I&7 0 3linft^)HTF 
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T7 1 3 t pft7-^ITFT7 1 4 t Z tz 
CMOSEK (H5#HB) £fflv>Tff;5fi5c$*L& 0 

[0 12 61 ®^SS7 1 2 l±E LJg^Ofi&Sfc LT1$ 
tTt&o ttz, ®%W.m7 1 2<DM^«-(i^*>^ 7 1 5 
mtf&Ztl. H5SHHE7 1 2-LUI±EL>f 7 1 6*5^0-* 
EL3HT-<0|£&7 1 7^l££:Jx&„ 

[0 12 7] m&7 1 7(i£Ii3?U&ilOffi®fc Lft 
L, 7 0 8 ^^ffi LTF P C 7 0 9 

«U«^?*tTt^ 0 $<btc, W&M7 0 2 5.0-*y- h 
ffiilE»)|3ieS7 0 3 K#i*L«*mi£TlfcK7 1 7*Ji 
t>V<-y v-^-v a >|&7 1 8tItifltv^o 

[0 12 8] #1 v-;U*t7 0 5i:«t»)*A'-# 

7 0 4rt t afe<9 *l.TV>.& 0 &jo, *A'-#7 0 4 t 
EL*^-tOlHll»**«i-4fc*U#lliIH*»'b4f4^^ 
— *«:&ttT f LT, SfU v--M=t7 0 5<0|*l 

l^ffl 7 0 7 uiittas^o^JStt^flE^WSifCv* 
-So « 1 5/-**f7 0 5 t Lxi±x.#*->mmm 
*m^z>Wfti lv. ifc, * i v-;M*7 o 5i±r- 

Lv^ 0 SfcC, £H7 0 7 (O^mzmM^i 

[0 12 9] ***fc«-C»i*y<-#7 0 4 «r«* 

fi^Xf 7^iSWt^tLtFRP (Fiberglass 
-Reinforced Plastics) > PVF (**') tf^;U7 n 7 -Y 

[0 13 0] it, »1 v-)y>#\7 0 5iS:ffl^r*A'- 
*f7 0 4 **fLfc«, SfeUflllH (SMS) S-S^J; 
3fctH2->-A''#7 0 6 *«tt4. *2y-*# 
7 0 6I±*1 7 0 5 

[0 13 1] y>±C0J:9^«itr*EL^«-^W7 0 7 
I^AteiklUI), E L^Sr^SP^ib^UJSBf 

[0 13 2] fcii, *«jfc0|O)|ftj&(i, WtfllOV'f 

[0 13 3] [*IS«3] 4 
±ffi*jf^ll8 (A) @KESrEI8 (B) Kfjiir 0 

T 8 0 4 li|6<OX-f yf->Vm ( n ^ -V * ^M) TF 
T 5 0 3 *JB</»TjBJSSit&o ffiot, «jf<0iS.WJ±^ 
-fyfV^ffi (n^^HS) TFT 5 0 3<Dt£W£# 
S&1-*U£&V* 0 ifc, 8 0 3T*^$tt^,Kifaii. X-f y 
f>^ffiTFT8 0 4<7)y-Hfi8 0 4a > 8 0 4b£ 

[0 13 4] *«ifc«t?lif--V*^«****~ 
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Kft*** 1 —^^* $ *t* -> > v mm. <> l < is 

[0135] i tz. X-f7f>yfflTFT8 04<OV- 
*liV-*Elft8 1 5U«fi(3ft, KH >li KU-f > 
B*8 0 5iZ««$*t4. ifc. KU^>Be^8 0 5J± 
M«»fflTFT 8 0 6<7>y-hmffi8 0 7 U*»Wt- 
S^Stt*, aSS»J»fflTFT 8 0 6liH6<OI| 

(p + v^frM) TFT5 04tlvtMS 
/0 W„ fct, ttjftoK9l<*ttiikM9Pffl (p 

M) TFT 5 0 4 Of&W£#PB-$-*U;r&i/\, sf:|i 

[0 13 6] miiltftWlfflTFT 8 0 6<7)V-X(± 

«9Etttttt8 1 6 ClSfiCSSSJl, KU^IJKU 
OEi8 17i:f^i:«Sf^. it. Kl/4" > 
EI8 1 7li.««l-C*S«l*H*** (»«|) 8 18C 

[0 13 7] 8 1 9X-m2iXZ>mmz(i&W 

20 (nv-fVtf) **ffM$ix*o 3 vyv-fr 8 1 9 

lis «lftM8 1 6 t**«U*«S*tfc*i||#m8 

20, r-hmmmtm-mof&mm (n^*-f) so* 
y- Miss 0 7 tcoffl-cffM^ti^o it, y- r-€ 

t8 0 7, *l«ll]ilM*RJ:n-0* (H^-tiri 1 ) 
Sifttt*&H8 1 6 8* LTffl 

[0 13 8] fc*5, *5ft*fl|0«JSW\ ^ifcflll&O^ 

50 [0139] mw.M4~} *nmmr'it, mmmi ta 

*B*««0««rH9 (A) tc^L, ®*SCO»fS#it 
£H9 (B) IC^-to 

[0 14 0] i-fll9 (A) Kii^T, 9 0 111X^7 
f^^|TFT9 0 2<07-XCg«?il<:V-Xft 
igl, ifc, 9 0 3&X<1 7fV^fflTFT9 0 2<7>y- 

4l±HSSU^fflTFTT**^, 9 0 5l±3>T>*r (« 
B&-t^>C:i: t BTtfe) 9 0 6 f±Sitflt*& 

40 907 itm^m TFTt-*t), y- h 

9 0 8 U«^$tt-& 0 9 0 9liELf^*)> 

9 1 Oli, *tl^aiS-C*>So i4lTFT 9 0 7 Otfrffc 
{Cov^Tli#S¥l 1 -3 3 8 7 8 6tt#SP.t4i:i 

[0141] M*fflTFT 9 0 7 W Kl"f 

ffl t f t 9 0 4 oy- h wuiz&ms ti. nftLwmm t 

FT9 0 4<^y- h*E*»MWKSMt$*«£ij& t -C 
§^»J;9^^o-CV^ 0 ^ri5, r^*fflTFT 9 0 7 t± n 
ff^/HTFTt UTt pff7.;HTFTt Lti 
50 ^v^J, ^7m»!£ : S:-'J^<T-#l»J;Ttc^-f 7f->yffl 
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TFT 9 0 2 tm~m&k1-ZZttf#i L^o 

[0142] xizmwrnnki-o^xmi-rzo a 9 

(B) (C*5V>T, &«9 0 0±.\,Z.WVhfltz*<i 
^fflTFT 9 0 2li2;%l?>?j&$:m^Xftm2tifcnJ- 

2 c>WTFT75 ? E?iJ$ti^#jit^»), *7*atfl*fi 
tfL-fZZttf-e&Z tvitW**. 2r*nco:fr 
ft*fflv»T«(Rff*Lfc pft ^A-SST F T <>« 
fc>&i^„ iO 

[0 14 3] ?g*fflTFT9 0 7 (4£*0co;£££ 

ffl^TMJntnf+^^ITFTi-ffl^o &43, 
&»0**Srfflv»r»ft5*Lfc p f-* **»T FT^ffl 
^T(>«*>frv» 0 &43, i*fflTFT9 0 7«OKW^> 
KH9 2 6 (4glJco6E#£l-<fc oT, X^yf^^lTFT 

9 o 2*>Ki"f >e*9 1 6 t, matwiPfflTFToy 

-h^S9 3 5 (935a, 935 b) 

[0 14 4] ifc, **tfc«tcisv>T, xiv + yym 

TFT902 45J: tTtH*ffl T F T 9 0 7 co#jiti v»-f ft 20 
& r- h mS* f b iffi^lil* it- LX L D DSi£i:S& 

[0 14 5] ifc, ^s£S«fflTFT9 0 4(4^*00^ 
&fcffl<^T^»£$:h.fcp?-^*;i'fiTFT*fflv>£o ffi 
sfcSWfliTFTcoy- h^®9 3 5 (9 3 5 a, 935 
b) l48Ucoffiii&{::«fcoT, X^7f>?'lTFT9 0 2 
CO KU-f >E*S19 16t, S'*fflTFT9 0 7 CO KW 
>ffi^9 2 6 tU**WU**S*irv>4„ 

[0 14 6] £43, «Sfc»J«lfflTFT 9 0 4CD*jtiil4v> 
ftlir- hm«^- biffed* 4b LTV-Xfii&43 50 

[0 14 7] ttz, ^teMT'liHili®fflTFT9 0 

4 *v>^;ur- hm&xmmLx^&tf, m®l<otf 

TSri£?iJUoi»ffe^;vf-y- hfgjlfc LttiV'o $ 

<b > t f t % m.m \z o ti if x m IC ^ * * * 

[0 14 8] f£, KH>E*9 3 6lim*tt*Mft9 
0 6 Kft«ES*U 5t<0mE* t tnx.f>tfCv^ o 40 

[0149] ^-f 7f>7fflTFT9 0 2> UlKW^ffl 
TFT 9 0 4#.t^«*fflTFT 9 0 7C0±Uti^ 1 

T^4)Braiffe»IK9 4 2*^***1.4. «Kffi«^9 4 
2£fflv>TTFTK«t£g:M£ ¥fflf fct 4 £ i 

RMaWPfiE-f 4 i t K J: o Tl&ftTAfcjBil-**-*** 

o^mmmmimmi-^KW-mtixa<zt*mi 

LV> 0 50 
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[0150] itz. w%®m mm) 9 4 3 1 lts^ 

*mil*ffl^4o Attttt-li&ffc-f '✓-✓•>At»fiaE'j& 

A t $ft x X t <r>\ X- U h m^B * ffl V >T t A V » „ 
&4i, IIWIT F T 9 0 4 (0 K V -f 

[0151] ifc, &*|t (»* L < (ittlB) •cjbjrs 
tltz'O? 9 4 4 a, 9 4 4bU J: *? 3^RK ? tT-T^St (®* 
Cffli1-4) O + iJi^Oi'iCELi 9 4 5 rt^EE 
£tl4<, £43, iC-ei4— n^L-^H^LTV^V 1 * 1 , 

fcU-fc •)K£»K«&cD$£jfc«7j><j > fr*EL« 9 4 5 4: 

[0 15 2] **ife{WJT-liE LJf 9 4 5co±U6&&9 4 
61>W&Ztl2> 0 &43, l«9 4 6li> MgAgCil) 

[0153] iS9 4 6 i x-mmz titzm&xE l 

9 0 9A s ^fi£1-4o fc43, i:tVTELf^9 0 9 
14, B^mM (ffiW 943, EL19 4 5, S.^® 
9 4 7-C»*Sitfc3>r>*S:iB-*-o 
[0154] i tz^nmmxit, »«9 4 6 <7>±.U $ "b 
iZTA'Z-V&X'ttZftmmUS 4 7 «:^L, ?^>i: 
^<niL\Zf^-y ->^- v a >^9 4 8 «rlStt-Cv>So 
->^--> 3 >B^9 4 8 t LT(4^bS^^i7t:(4Sfb^ 
fb**!!*^* tv»„ Cicogfitlli, n»tEL*fi:* 
Jiffir-r^ifcr-*^, #«EL#fi-«5»fl:UJ:*#ffc*: 
IWC3»*t, **EL*j-*|-*»c > Ott*'^«r«l^**i*4: 

[0 15 5] Jil±cOJ:^lc^:|&^li|19coJ:^^«it«r 

BBBUHL-CI*, *tt«ltc^Lfct>Oi:raC»l«i: 

[0156] 5:43, **i6CT<o««;«i, mmmi 

[0157] C*«l«5] ^U, **«4 t«H«r*« 

j£cotfl|£Ill0 (A) IC^L, Mi*a5coBfM»iS?:ia 1 
0 (B) IC^1" 0 ^43, lEt!i^ft^co#«lizov^r(4, 
#SS 2000-127384 -f-^^fla-ttutf J; v^ c 

[0158] t-rmio (a) u4jv»r, iooiw 

^f^^ITFTl 0 0 2C0V-XU^$4t/cV- 
X^-f-gl, 1 0 0 3li^-f7f>7fflTFT10 

0 2 coy- mSCi^Stlfctaffly- 
4 0 S«5tC1004 (1004a, 1004b) {4^»iE 
SU«lfflTFT-C*l), 1 00 5IJ3>f"/t (fl&t* 
CkfeTTlte) -e*4„ Sfc, 1 0 0 6 I4m»!ttt«&^, 1 
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007 (±?8*fl!T f tt-& •) , rnzmy- m-f-ssi 1 o 
o 8 izmmzti&o ioo9iiEL^3bi), 

l o l oii> ttfanM.-eh&o 

[01591 lifTF Tl 0 0 7 <0 K W >\*WffiM 
MTFT 1 0 0 4«oy- hWSKftttStU ttX«U* 
fflTFTIO 0 4<oy- h*E*»«l«USE^b$*4 w 
t n t:ioT^4. fci3, iifflTFTl 0 

0 7linft7WHTFTt Ltt pftl-iHTFT 

f>flTFT 1 0 0 2 tra-»jSti-*Ct^4f* L /O 

[0 16 0] *?t***«-CJi»8IE«»fflTFTl 0 0 
4 t Lt, mi W^»|tSlJ«lfflTFT 1 0 04 ai^2W 

m»EWJfflifflTFT 1004b ta^msaifbti-cv^ 

CtUCkoT, fg»KiW»fflTFT<OiS14«*»£*i£ 
«%U X o LfcftOjfcWtftspWicff -7 - t jFT 

#, «*tMlPfflTFTO#fl:*Hljl*Ci:rt t -e*.&. i 
fc, **IWPfflTFTOt*w»«[<>IMIKftfcr«>IMtO 

[0 16 1] 4i3**lfcW^li**l(l»fflTFTfc L 
T, »101III»1TFT1 0 0 4 a £!&2<D«i£SIJ 
MTFT 1 0 0 4 b<0 2o«TFT?:ffl^ 
i£ta|»ii*U::|R;e$n&v\, ^-M^Ufcv^r, m^WW 
fflTFTtLtfflv>4TFT<0& 2 tLtT-<fctU;f& 

[0162] ttz, *^mm-&tfz>%:it%tE.<7>wiwm 
*ni o (b) ic^-r * f *ifeF!i 3 -r^L^&otti^ 
t*rai:#jtT**^,or*^^*B&-t-5»75 { , no (a) 

[0163] 110 (B) IZiS^X, *»WfMITFT 

1 0 0 4tt, *1 0*8M«iPfflTFT 1 0 0 4 aRlF* 

2 (DlSiM T F T 1 0 0 4 b Srttio »1 
<om»KSIJ«fflTFT 1 0 0 4 a CO KM > 1 0 3 2 a 
J±, Kt"f>aetl 0 3 6 a^LtEL*fl009 
<o®^mffii 0 4 3 kl^Wi:i^?f-t^4o ifc, 
l&2<0«»itSWfflTFT 1 0 0 4 bWKW V 10 3 2 

b fclWc Kl/'f v&i&l 0 3 6 b^LTELffl 40 
0 0 9 <7>li3t®& 1 0 4 3 fc**l«U««S*LTv»*o 
£*5, *10«aWHPfflTFT 1 0 0 4 a*5J:J>*^2<0 
ISWfflTFTl 0 0 4 bco«jtliv»-f tlty- b« 

[0 16 4] %l<7)'&ffi.mWmTFT 1 0 0 4 a 

<oy-Mtl 0 3 4 (1034a, 1 0 3 4 b) fc-fc 
2 0SliMTFTl 0 0 4 bcoy- 1 0 

3 5 (1 0 3 5 a, 1 0 3 5 b) (±> *4 y^>^mT 
FT 1 0 0 2<D KW > 1 0 1 2 t FM 1 0 1 50 
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6«r^LTl^i:gI$nr^o K1TF 
T1 00 7OKl"f> 1 0 2 2 tKV'f 10 2 6 

[0 16 5] fcfc, #HJfeW-i3V>T, ^-fvf^ffl 
TFT 1 0 0 2 Jo£tf?8±fflTFT 1 0 0 7C0#iSl±^ 
rti^y- hm^^y- h**il4r^-LTLDDa«tc 

[0 16 6] **|ft«U*JV»-C, H*«J«5«it*- 

[0 16 7] C%ifcffl6) #5l<o*«o 
[01681011 (A) CJS^T, g«l 1 0 1 ±IZ 

v-^«e»H»i 102, r- hfineiiiiaKi 1 o 3 

SO-H^SPl 1 0 4*^jRSttTV^ 0 WmWl 
1 0 4i:iJ, 3&jWA^»»H**jrfcK»«s*i.-rii 

*) . li^ 110 4 <Oj£*0£0 11 (B) t^-f o 
[01691011 (B) icfcur, E3U 1 0 5rt 5 \ 
*atf*Klt^^«*S*iT^£. &*S, U^l 1 

0 5(i, wmmzwi btix^zr- tm. (gd, v 

-x* (Sl) £J:irttiKfttt* (Vl) (cii)f^$ 

[0 17 0] y- h«l (Gl-G 

y) „ (SI) ^«tO'»ftM (VI) 

•T4B*y9tml t it>% y- hi& (G 1 -G y) , V 
(S2) te£V t '&mmi&m (V2) «r#i-*U* 
?!l£m2, ffc, y-HR (Gl-Gy) , V-X|H 

(Sx) i3XV t W.m&®& (Vx) **f>4*H*?!l«:m 
x tii!iti:t*. 

[0 1 7 1] *5Sife09T«i, ml£U f m2;&»?>fc.&®3£ 
WCf&ftHa (1 10 6a) »SL, ®3??ijm3 Sr^F 
flMKtt a (110 7a) t Ltife, m4~mx-2if 
Olf^lJCMib (1 106b) ^JKfiKL, H3f??iJm 
x - 1 t^fS*i*b (110 7b) t B^Jm 
x K5£tm c (110 6c) «r«*5Hi:*. 4*J, 

[0 17 2] **tt«K*v»r^Lfc«*«o» 

a«±, 01 (b) -c^u^saswttt, iwfenoB^** 

#*»fl©«*tt»wiJv»T, VsKftlMft (Vl-V 
x) (4, V-XH (Sl-Sx) tfffC, *»oSSlC 

[0 17 3] **iSWtc^L^<0i:l±#44^ 
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[0 17 4] *:*lfe^!l<0*fiS:(i, »Ml -*ifet&J5<0 
[0 17 5] C*ife^lJ7] *&W<0%ft$imimW)-tZ 

•f * fcfi 1 o -i t i> x h o 

[0 17 6] T^n^SGi&fcfHii-^ X^7f^ffl 
TFTCO V-^E^UfiT'to^fl^-^is'b^, -fcopg 
PISi^^CTtn ^ ^-S^miiitSW ffl T F Toy— 

HEtii. ^-L-C, m»SftlJ^fflTFTT*EL*^-tc 

[0177] -rvfimmi^om^, r-rvy 

[0 17 8] EL*^a«i*^uJt^T##triSSii 
[0 17 9] *»W«±* : f-»jiU|H-r*i$ 

[0180] *^mm<7>ffif&.it. mmmi-mm 
[oi8i] (*it«8) **«i-ci*>y/y-hffl 

TFTO»-fi-tcov»rili9!Lfc**» #»W±TFTflHI 
t<0-CJi^v^-C, 01 2 IC^-f 4 9 I-* 

hAr-HTFT (-ftSWUtiJt^^^aTFT) i 
fflv-T*5feLT v\, ttz, i!SX*#fflTFTI* 

$PfST^r h ^gLX-Mfc £ *tfc (> COT 4 &v> 0 

[0 18 2] HI 2 (A) 14, **h Ay- hST 

^■v^-;KDJi®ll!T*^>i 0 v-xflJSES&lll&l 2 0 
1 > h mmW}^ 1 2 0 2 RO-Hifcff 1 2 0 3 
J&StLT^&o 12112 (A) KJ3V-T, x-x' 

•e»jfe»«*«-3fci:#Oii*»l 2 0 3«»a 1 2 
0 4coBffflEl£IIIl 2 (B) KTjrfo 
[0183] II 2 (B) T«±, li^TFTco^ ^SbE 
H»fflTFTi:ov»TO*aWt4, 1 2 1 U±3£«T 
*<K 12 1 2»4T*!lifc*it&itillI (JTF, T**fcv* 
9) T&& 0 £fil2 1 1 t LTI4it*14*K> ftSElft 
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Si7'n-t^tt.co@:ii5® : aaJSt-itx.-5. iOfi < TI4& 
[0184] J TH&IR 1212 l4#UBrtH * > * 

5^*«t;«4KJt^<-Ci«*>*^o T*R1 2 

1 2tLXit, mm (vU=i>) £<£trttltK*Jil<'>ti 

70 flftft%*ll ( S i O x N y : x , y (itt**5*ft, xm 
[0 18 5] 1 2 1 3 (4^ijiESIKi|lfflTFTT#>>K p-f- 

•v * ;w m t f t r-^fiS; s tt t v > & o m u t -5 

EL<7)%7t^r|6]*-*«cO±M (TFTStfELi*- 
K«t<b*tTv»*ffi) O^i-g-, X-f7f^yfflTFT#n 
ft^^MTFTT-M?^ WSlfflTFTUf 

20 V^lTFTifffiMMTFTIi, nft7-JHTF 
Tt-tpftT-A'STFT-et, f*>*b-Ct«:b^v» 0 
[0 18 6] m»E$IJ»fflTFT 12 13li> v-7.^it 

1214, Kv-f 1215 aa*f -v 

12 16 ^^tfiSttSt, y- 2 1 7 t, y 

-nii2i8t, mimmmmmi 2 1 9 1, v- 

xge^l 2 2 0#W- YV<i>WM. \ 2 2 1 itLTi 
S?ti5» *^HlJUJ3V^T^aE$IJ^fflTFT 12 13 
(4 n f- -V ^ T F T Tab Z> 0 

[0 18 7] tfz, 7.4 y^->yfflTFTCO YV4 >m 

30 mmviftfflmT f t 1 2 1 307-*- usi 2 1 81: 

««SifCv»4 0 07FLT(4v^v»7J ? , #M*:«t::i4mBiE 
WfflTFT 1 2 1 3 cor- h^Sl 2 1 8(4X-f y f- 
>^fflTFT<OKU-f>f« (H^*r) tKM^E 
m. (H**i*) *^UT«*«lU»*StfCv»4 0 * 

45. y-htsi2i 8«4->>y;uy- htatioT 

$IJWfflT F T 1 2 1 3 CO V-XE& 1 2 2 0 !41ESEtt'*& 
[0 18 8] mStftlJWlfflTFT 1 2 1 3I4EL#?-1 2 

Jt^W#<coi,»E7i s »£tt^ <) -g-corc*. -J--v?-;n|>I 
(W) J4X^ vf->yfflTFTcO^ + ^;Hpgi: <9 tTvi 
<BBH"f*Clt*naF*Lv»„ m«*IJ»fflTFTl 

2 1 3 l-afdiSaE^SStt^^J: •? tc, <f-r*n,1t 
(L) lift*H»Wi-*ik* I »*Lv»o StL<(4— 

B3H*itl)0. 5-2/uA (»t L<I41-1. 5 ft 

a) t^si^cn. 

[0 18 9] ttz^h^ taifPfflTFT 1 2 1 3 CO 
50 t L<»45 0- 1 0 0 nm, $ <bU»t L< 146 0- 8 
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Onm) liCiot, T F T<0#ffc£#Px.T t J: v>„ 
[0 19 0] fit, IsllllPfflTFT 1 2 1 3 0iB* 
f£, SSlSIHWefilBIl 2 1 9Sy f *2«Hite^ (Htk 

taiwfflTFT 1213 tmaitt 

\z&m.Z*.tzWl&WBLl 2 2 3««?W. 

T'li, ««R^&ft«HXm 2 2 3A { ELff 1 2 

3 0<Oi«t LTttflg-r*. 

[0 19 1] A&ffH-tt, 7*5-'>At , Jf , )AO^ 
4R«;fflw4<», SMOlit U< (±2JMtz^1-^7E; 

[0 19 2] LT, mm 2 1 3rt»»tf;3*tfcfc 
U, «3€Mill 2 2 4**»«;$*L*o 

mzmm&mmi 2 2 4 n, ^fc^s/o^a*** 

[0 19 3] o^fCELil 2 2 5 £ *l & » £ 

*J, Hi 2 (B) tcli, jqgELll0 ( &Jft&*i*BX&l 

[0 19 4] ***«Ufclt*ELW«*» S^XSi: 
LTA I q 3> Ifttlit LTBCPifflv\ 20 
tLTCBPCIr (ppy) 3 * K- 

[0 19 5] ^ELlOiCli, aW*W*«*>44 

[0 19 6] S?.i:llt±U«lBffti'i944^y^ 
— ✓3>R*JB*t4itt:i | J, IX^#1?)TFT JO 

***«K*$ffcRLfc»#3*iIU\ HI 2 
(B) nt&Wfm (±ffi) U**ffi**?*4Ci:**-C 

[ 0 1 9 7 ] it* 9 ifUl F T liISt* { h ? "T"*'- h 
ST FT J; •) t^-it < l.^m&X-ib&tzib, 

[0 19 8] **Jfc«o«j8U\ ~$tfc 

t*»flri6t?*4o 40 
[0 19 9] C*«s0!i9) *5l^co|&3t^fil±> i«* 

[0200] to*ft*saiot«»*t trii. f-e 
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v». *ixe>m*»*<o*flt«*iai 3 a* una 1 4^ 

[0 2 0 1 1 013 (A) «i***a-C* •)« 1*1 3 

0 1 , 1 3 0 2 , WnU 1 3 0 3 &i-£tso & 

*s*»i 3 0 3 it, wmsiir&io. mmmizzti 

1 3 0 4 *>*1£fflB#UtiSt7FSS 1 3 0 3 CRfcnT^i 
rt f , ItTpSB 1 3 0 3 iffl < t fe]B*^^n*„ 

[0 2 0 2 ] #§&IJU<OS6:3fc&e(i£*ffl$ 1 3 0 3 Ctffl 

<fc i) 4SH/»*^Wki"4Ci:*«ai*4 0 
[0 2 0 3] HI 3 (B) (i, IR^'XfM^tMfcffli- * 
lE^^'XCOffg^fe^JS-C**), ##1 3 10, Sctk 

ffii 3 1 1 , Minimi 3 1 2m*%ts„ *^<o% 

#£«Mt&5j*tt 1 3 1 lCtffl^lW-Cii. >ltt 

[0 2 0 4] hi 3 (O i*y-A«-e*«), 3 

2 1 , StfSG 1 3 2 2 , 9 > a 1 3 2 3 , *fp** 
?^bl 3 2 4, *k:-#-gin 3 2 5^£-&tr 0 *§& 
WO|&tf;^fi«±S^ffil 3 2 2 CTffiV'5:ti) , -Ci 

[0205] ttz, ±.mw%&Mitm : f-&m®i&zmc 

nMRttS^-rSKS^JiLrSrv^o ELSIES 

[0 2 0 6] HI 4 (A) CMJMWMST**), 1 4 

0 1 , 1 4 0 2, 1 4 0 3, ^ 
S15 1 4 0 4 , Sf^X ^yf 1 4 0 5, 7>rtl406 
Sr-t-tfo *^W<OH*^{U±S^a5 1 4 0 4 izxm^z 

^fc, S^SCl 4 0 4liHfecotf*tce 

[0 2 0 7] HI 4 (B) t^ffie-C**^ H 1 4 
(A) fcl±&fc«K loff^H^Jo 4 

1 1 , &pmt)W 1412, ^^A^gB 1413, mm 

U& 1 4 1 4, S^SBb 14 15, 7>ftl416«: 
*<OfE^»UHl4 (C) , (D) , (E) T-fti? 

*wtlc&& 0 'tfc, *»WO»*J6tt»ifE*ffla 1 4 

1 4X(i, S^SBb 1 4 1 5 KTfflv>& 

[0 2 0 8] HI 4 (F) {±^®W^Hfi, *#K)IC»± 
f-< *-Cab*), **1 4 2 1, *7f:gfll 4 2 
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2 , 8>fM 4 v * 1 4 2 3 > 1424 *^tf 0 #3&9!<0 
#£*ite<i«7pSH 4 2 2 [:tIv?,;tfflWo i 

4 2 2l±Sfe<7)W*i;afe<^5:4 :; £ra^1-'5»-i:T-vWS 

[0 2 0 9] tiz, **tt«-P^LfcaWfS*«»*U 

93* s £*&*n-f £t£it, i»v»»Bfc«ffli-4 ;o 
[0210] vx±.<r>m~, *%w<ommmmim<&nt; 

[021 i] c*ss0iji o] %.iz*&nmx'i±, ®^er> 

t:S RAMifAtiWl^vtlliflt*. 01 5 U 
U?SU 5 0 4<Oj£;*:0£7jr*o 

[0 2 1 2] 01 5Ui3<^T\ 1 5 0 SliX-f •?■?■> 7 20 
fflTFTTW. ^^f?f^lTFT 1 5 0 5coy- 

h^si±, y- vm^xtiirhY- vm^n. (G 1 - 

Gn) <OT *><0 1 ot*4f- bm-^Bl 5 0 6 UgiBc 
£*tTV>&o 7f>HFT 1 5 0 5C0V-X^i£ 

(S 1 ~ S n) COt -?>C0 1 0-C*>4 V-^ff-f-iSll 5 0 
7C1, t •) - S R AM 1 5 0 8 «A*ffli:Si? 

Tv& 0 s ram 1 5 o s<r>thtimitn. : iM 1 mmmTFT 

1 5 0 9 coy- h«£U&iBS$*t.t>>&o 
[0 2 1 3] *3t, S«l»fflTFT 1 5 0 30 
SUtfc KP-f vf£J£l±, -2f***8MW&*l (V 1 _~ V 
n) co 1 o-C***mS£tt«&iSSll 5 1 0 ^ 

-^liELf^-i 5 1 1 r-mmzti&o 

[0 2 14] ELf?1511IJISItiftt, USt 
SWfflTFT 1 5 0 90V-^«*ifcli KU-f >§[J£ 

T 1 5 0 9 0V-X«l4fcB KW L-T 

[0 2 15] S RAM 1 5 0 8lipf t 7^HT FTt 
nf t ^;U1T F T 4 2 of o# Ltt' 1 > pft*^ 
MTFTcOV-X^ltJiKmSEfflcOV d d hi:, nft 
^jHTFTOV-Xf«lifilEi(OVs sC, -?-*L 
■T*t^$^TV^o lc^pf t^A-lTFTi lo 
Wnft^A'ITFTtAW:i-3tl5t)s locoSR 
AMcO + lCp^-v^;H!TFT t nf+7-;HTFTt 

[0 2 16] 4fc, JtCiofcpf-f^ITFTtn 50 
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f-t^^STFTIi, -eco KW >****llv>j:»tt$ 
ftT^&o ifc*J-t-fcofcp*-***8!TFTi: + 
7-JHTFTIi, -^coy- h^Sd*2v»(C«S!$tirv> 

TFT&tfn^-Y^MTFTcO KH >«l£rt f . itfcco 
-^OtflC&o pf-v*;HTFWnf+^ 
A/fflTFTcor- htttBi:W[i:«fcllTi' 1 4. 

[0 2 17] -5- LT— ^cottU&oT^* pf t7-iH 
Si>'n-f--V^;H!TFTcO KW >fUt(±A7JcO^ 

(V i n) tfXZ>\t}mx-$><0, (>-9-^0*ttz4:oT 
p -f- -V ^;HaatTn -f- -V * JUT FTcOKU-Y>*l 

^(iflb^cois-f- (Vou t) a«m*j?*i4iti2j«-c* 

[02 18] S R AMIiV i n £f£j# U V i n 
^-ti-^-ff-f-T-*^ V o u t £JtS7Jl-&iT CtSIt^tl-T 
v»*o f), V i njJ J H i^ftVoutliVs s*@Ml 
COL oCO^-Sf-fc&tK Vin^Lo^'fcVoutlJVd 
d h+B^CDH i <T>m^rt tah<, 

[0219] *?znmxm-rini~. sram* ? 

BSI1 5 0 4tc— oKtt"btt-Cv^*l#tH±, M^^co 
> •=£ 'J — -f— 9 tmW ZiXT^ktz tbft& ®f&<7)±¥- i 

■3KU«&coSRAM*Ktt<5)itfcBr^-e*t), SR 

[0220] wMMnmau** $mm\ ~-fm 

[0 2 2 1 ] 

7-7 h >; ^^McoiS«M^3t«e<o-7;u-f-*9— ft** 
[0®co|»*^SiW] 

[HI] *»WO«*««OH*»Oft»*ffi*^ 
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[BIO] mmm 5 O«3fc*«OH*»OHBH»0 f 
[Ull] *»Wo»*|6«oH*»oft»*ft** 
[012] 8 0«**«o±IBHaa f »fWHo 
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908: HMO 
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